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Abstract 
In Hangzhou, one of the key measures of building energy efficiency design is to improve the thermal performance of 
the building envelope wall. Based on the research of the use conditions and the thermal performance of the 
commonly used energy-saving wall materials in this region, the database of energy-saving building wall’s thermal 
performance was constructed into two parts: Fundamental Database and Core Database. Then taken  Core Database 
as an example, the methods of data collating、using of the database and maintenance of the data are explored.  
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1. Background 
Energy-efficient envelope is an important part of building energy conservation. In the hot summer 
with cold winter climate zone, the heat is transferred larger proportion of total consumption through wall 
about 30% - 45%. While the investment of wall in building accounts for a bigger proportion, but the cost 
of general envelope improvement to the total investment is only 3% to 6%, and the energy saving is up to 
20% to 40%.By improving the building’s envelope thermal performance, the outdoor heat can be reduced 
to pass into indoor in summer, and the indoor heat can be reduced to loss in winter. Then the building 
thermal environment can be improved, thereby buildings cold and heat energy consumption will be 
reduced. Therefore the energy saving design of the wall is one important way to reduce building energy 
consumption.[1] 
There are two fundamental ways in improvement the performance of wall’s insulation: firstly, we 
should vigorously develop, popularize and use new efficient building wall materials to fundamentally 
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improve the thermal insulation properties; secondly, it becomes inevitable trend in the development of 
energy-saving wall that single material wall will be replaced by composite wall. In this context, there are 
urgent needs for analysis and sorting of the existing and new energy-saving wall materials and 
construction, which will provide basic data and development guidance for the future. The database can 
provide first-hand technical information and analysis dependencies for the management to make policy 
decisions, for the research institutes to study the energy-saving technologies of the wall, for the companies 
to product some relevant wall materials, for the design companies to improve energy-saving design and 
for the construction companies to implement energy-saving optimization management. 
Therefore, taking the characteristics of energy conservation of building wall in Hangzhou into account, 
it is studied on how to build and develop the database of energy-saving building wall’s thermal 
performance of in Hangzhou. 
2. The use condition of new wall materials in Hangzhou 
From November to December in 2008, our group cooperated with Wall Reform Leading Group Office 
in Hangzhou and collected the use condition of new wall materials in the past five years for statistical 
analysis. There were 398 projects that completed in 2004 to 2008, which was illustrated in Table 1: 
Table 1  The use condition of new wall materials in the past five years in Hangzhou  
Year Amount Wall materials 
amount 
Total area（m2） Percentage of the area of using new wall 
material to the total area（%） 
2004 91 8 1671630 76.82 
2005 99 15 2543853 74.30 
2006 101 17 2823416 80.50 
2007 72 10 2196035 80.62 
2008 35 12 1258042 84.24 
Statistics contents included the mainly use condition of new wall materials in the past five years, use 
area, percentage of the area of using new wall material to the total area and the number of such projects.  
It could be found from the compare of the use condition of different wall material that: (see Table 2): 
1) The percentage of the area of using new material to the total area was increasing in past five years.  
2) In the past five years, there were many types of new wall materials. The amount was minimum in 
2004(8 kinds) and was maximum in 2006 (17 kinds). But the use amount of different wall material was 
very uneven. The use amount of clay perforated brick and concrete walls to that total material was about 
more than 70% and other wall material was used very little only in a few projects. 
3) The use of clay perforated brick was decreasing, while the use of concrete walls and aerated 
concrete block were increasing in trend. 
Table 2  Percentage of the area of using new wall material to the total area 
Year Clay 
perforated 
brick (%) 
Reinforced 
Concrete wall 
(%) 
Coal Block 
(%) 
Aerated 
concrete 
block (%) 
Concrete 
perforated 
brick (%) 
GRC board
（%) 
Slate 
perforated 
brick (%) 
2004 40.30 30.175 7.823 7.037 - 1.969 - 
2005 49.877 20.989 2.461 8.701 - 1.266 - 
2006 42.177 33.522 2.644 11.235 0.807 0.325 0.240 
2007 37.956 34.106 1.134 10.364 4.330 0.149 - 
2008 29.204 39.375 6.784 12.358 1.566 0.150 4.391 
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3. Commonly used energy-saving wall material and their thermal performance in Hangzhou 
The stress of wall energy-saving technology has been put on external wall insulation in Hangzhou, 
which can be divided into exterior insulation ,internal insulation and self-insulation of external wall.  
There are about 14 kinds common wall materials that have be used in Hangzhou. And 7 kinds 
materials are respectively used in the residential buildings and public buildings that adopt exterior 
insulation of external wall ; 6 kinds materials are respectively used in the residential buildings and public 
buildings that adopt internal insulation of external wall; and 2 kinds materials are respectively used in the 
residential buildings and public buildings that adopt self-insulation of external wall.[4,5] (see Table 3) 
Table 3   Commonly used energy-saving wall material and their thermal performance in Hangzhou 
No. Wall material Insulation type Building types Thermal 
conductivity(λ) 
Correction 
factor(α) Exterior Internal Self Residential Public 
01 240mm Concrete perforated 
brick (two rows holes ) ● ●  ● ● 0.738 1.0 
02 240mm KPl fired perforated 
bricks (Slate perforated brick) ● ●  ●  0.58 1.0 
03 200mm Reinforced concrete 
wall ●   ● ● 1.74 1.0 
04 190mm Concrete hollow 
block( two rows holes) ● ●  ●  0.792 1.0 
05 190mm Concrete hollow 
block( three rows holes) ● ●  ● ● 0.75 1.0 
06 240mm Autoclaved lime-sand 
brick ● ●  ●  1.10 1.0 
07 240mm lightweight aggregate 
concrete blocks ● ●  ●  0.75 1.0 
08 240mm P style fired 
perforated bricks  ● ●   ● 0.58 1.0 
09 240mm Hydite aggregate 
concrete block ● ●   ● 1.74 1.0 
10 240 Autoclaved aerated 
concrete block (B07) ● ● ●  ● 0.18 1.25 
11 240mm Fired common bricks 
(only applies in the energy-
saving renovation of  the 
existing buildings 
● ●   ● 0.81 1.0 
12 240mm Fly ash aerated 
concrete blocks (B07)   ● ●  0.22 1.25 
13 240mm Sand aerated concrete 
block（B05）   ● ●  0.13 1.36 
14 240mm Composite hydite 
aggregate concrete block 
(70mm expanded polystyrene 
board) 
  ●  ● 0.20 1.2 
There are about 9 kinds common insulation materials that have be used in Hangzhou. And  4 kinds 
materials are respectively used in the residential buildings and public buildings that adopt exterior 
insulation of external wall ; and 4 kinds materials are respectively used in the residential buildings and 
public buildings that adopt internal insulation of external wall.[4,5] 
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The database has been divided into two parts: Fundamental Database and Core Database. In 
Fundamental Database there are elemental information which includes the basic performance and thermal 
performance data of the wall materials, which involve structural materials, filling materials and insulation 
materials, etc. 
The Core Database is constructed on the basis of the Fundamental Database, which include the basic 
performance and thermal performance data of constructed wall. The technical data and overall 
performance are about energy-saving multi-layers walls which are constructed by selecting appropriate 
structural materials, filling materials, insulation materials and construction method. (Fig.1) 
The database was constituted with two forms: data and information. The data can be sorted and output; 
and the information can be laied out in the form of text, graphics or design drawings to meet the needs of 
relevant engineering practice or scientific research.  
 A unique code for each kind of material was established by encoding, which was the communication 
bridge between the Fundamental Database and Core Database. They made it possible that the Core 
Database could be retrieved and call the data from the Foundation Database to operation. At the same 
time a unique code for each kind of constructed multi-layers wall also was established to form a data 
whole that can be systematized  
In the following chapter, the construction of the Core Database will be taken as an example to explain 
the construction mechanism and use method of the database. 
 
Fig.1. Database Framework 
4.1 Collation of data 
 
Fig.2. Data form of the exterior insulation of external wall 
1) Relevant standards and drawings 
For the unique geographical and climatic environment of Zhejiang Province, the national and 
provincial relevant standard and drawings were studied and the data will be entried as an important basis 
reference. 
The database of energy-saving building wall’s thermal performance of in Hangzhou 
Fundamental Database Core Database 
Basic performance and thermal performance data of 
the materials that constitute a wall 
Basic performance and thermal performance 
data of constructed multi-layers wall.  
Structural 
materials
Other 
materials
Insulation 
materials
Multi-layers wall Construction 
measure
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2) The collation of the data form  
The insulation construction methods in the relevant national and provincial standard and drawings that 
be suitable for Hangzhou region were listed systematically in a unified form. 
The exterior insulation of external wall is selected as an example to illustrate the method. (Fig.2) 
3) Classification and Coding 
The insulation construction method was classified and coded in the form of multi-level code. (Table 4) 
Classification level 1 (According to the insulation layer position and the type of the thermal insulation 
materials) 
ETICS——External thermal insulation composite systems 
ITICS——Internal thermal insulation composite systems 
STICS——Self thermal insulation composite systems 
Classification level 2 (According to the category of the structure materials) 
Classification level 3 (According to other variables) 
Then we determined the code of the sample ETICS. (Fig.3) 
Table 4 Coding steps  
Steps Coding according to imformation Code Note
1 Insulation layer position Exterior insulation of external wall ETICS  
2 The type of the thermal 
insulation materials 
Powdered glue EPS particle  XR inorganic 
insulation slurry 
ETICS-016  
3 The category of the structure 
materials 
Concrete hollow block with two rows holes ETICS-016-012  
4 Other variables Collation ETICS-016-012-002  
4.2 Using method of this database 
1) Browsing mode 
The data and information can be read in categorization which is similar to web browsing. 
2) Search mode 
A. The Fundamental Database 
You can read the parameters of each material page by selecting the general category of material, which 
include the basic performance and thermal performance data of the wall materials. 
  B. The Core Database 
You can find out a suitable construction approach of the energy-saving wall by selecting the type of 
insulation or thermal insulation materials. And you can search the appropriat construction approaches in 
national or provincial standards by choosing a range of thermal performance. 
   
Fig.3. (a,b) ETICS-016-012-002 information in the database 
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4.3 Maintenance and update of the data 
When the database system has been put into formal operation, it means that the development is 
basically accomplished and the ongoing maintenance work is beginning. The evaluation, adjusting and 
modifying work is a long-term task. New wall materials and construction method continue to emerge, and 
there are necessary for the database to update and replace data timely. Therefore, we ensure the database 
good running and using by regular data maintenance and updating. 
5. Conclusion 
The construction of the database of energy-saving building wall’s thermal performance in Hangzhou is 
a complex and difficult project. We are so grateful for the support and help from the relevant government 
departments, real estate developers, design companies, construction companies and detecting companies 
in the whole process. Currently we have achieved the initial results of the database construction. In the 
future the data will be updated and backup regularly and the building energy performance simulation 
calculation will be trying to establish. 
The development of insulation technology in energy-saving wall is essential for the energy 
conservation in building. The core problem is often the reasonable choice of insulation materials and the 
exploiture of new insulation system. As China's energy conservation in building is still in its infancy, 
there is a urgent need to further strengthen the research and develop the technological packages that meet 
domestic characteristics. It requires a large number of design, production and construction companies to 
concentrate on exploiture and application, and make it achieved that governments set up the stage, various 
departments cooperate and enterprise put in the show. 
The digitalization construction of green energy-saving building will be underpinned by the construction 
of the database of energy-saving building wall’s thermal performance in Hangzhou. And it will help to 
build up a technology platform that can propagandize and promote the applications of new wall materials, 
new insulation materials and new construction methods. 
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